Background
==========

Transposable elements (TEs) in the human genome may contribute to molecular evolution, hereditary diseases and cancer \[[@B1]-[@B3]\]. Therefore, analyzing the impact of TEs in the genome is necessary to better characterize genetic events related to tumorigenesis. Here, we used a computational approach to identify TE insertions in publicly available data for exome sequences in lymphoblastoid and breast tumor cells derived from the same patient.

Methods
=======

A total of 29,340, sequences from the cell lines HCC1954 (18,365,271) and HCC1954BL (10,975,107) were used to investigate gene fusion with TEs (gfTEs) \[[@B4],[@B5]\]. The RepeatMasker and Burrows-Wheeler Alignment (BWA) tools were used to identify and to map gfTEs, respectively. We also used BEDTools to find overlaps between gfTEs and genome annotations. Human mRNAs and RepeatMasker tracks were downloaded in BED format from the GRCh37/ hg19 assembly. Repbase was used to filter the eukaryotic TEs.

Results
=======

RepeatMasker was used to identify gfTEs in the exome reads. Next, the repeat masked reads were aligned against the reference genome using BWA. Finally, we filtered the aligned reads to exclude those without TEs (length of Ns \<15, Ns means block of nucleotides masked), those with alignments showing low sequence identity (\<95%) or those with a small hit length (\<50 nucleotides). The study focused on the detection of TEs in coding sequence gene regions. A total of 3,307,608 reads were excluded, and 23,841 reads were predicted as cancer-specific gfTEs. Table [1](#T1){ref-type="table"} shows the number of gfTEs distributed among the TE families and highlights the members with higher frequency in both cell lines. Insertions of LINE/L1 and SINE/Alu were the most frequent. The Gene Ontology analysis for the biological process and molecular function terms showed a bias toward membrane receptor and cell adhesion proteins.

###### 

Number of genes containing insertion of TEs from different families

  Class/Family        HCC1954BL (N)   HCC1954 (T)
  ------------------- --------------- -------------
  DNA                 4               3
  DNA/MuDR            5               1
  DNA/PiggyBac        2               2
  DNA/TcMar-Mariner   10              9
  DNA/TcMar-Tc2       6               8
  DNA/TcMar-Tigger    90              96
  DNA/hAT             2               8
  DNA/hAT-Blackjack   7               19
  DNA/hAT-Charlie     107             137
  DNA/hAT-Tip100      12              19
  LINE/CR1            23              25
  LINE/Dong-R4        1               1
  LINE/L1             863             641
  LINE/L2             163             175
  LINE/RTE            9               13
  LINE/RTE-BovB       1               0
  LTR                 1               2
  LTR/ERV1            134             145
  LTR/ERVK            11              17
  LTR/ERVL            70              77
  LTR/ERVL-MaLR       148             186
  LTR/Gypsy           6               7
  Other               5               4
  RNA                 1               3
  SINE                6               17
  SINE/Alu            264             406
  SINE/Deu            5               14
  SINE/MIR            109             145
  SINE/tRNA           0               3
  Satellite           7               15
  Satellite/acro      2               1
  Satellite/centr     52              112
  Unknown             6               8
  rRNA                14              11
  scRNA               4               2
  snRNA               0               2
  srpRNA              4               1
  tRNA                0               1
  Total               2.154           2.340

Conclusions
===========

We used a computational approach to identify putative cancer-specific gfTEs using human exome capture sequences. Interestingly, the total number of gfTEs was similar in normal and tumor cell lines, but the Gene Ontology analysis revealed an enrichment of insertions in genes encoding protein receptors and cell adhesion molecules. These results suggest that TEs could be contributing to cancer development.
